Probucol promotes functional reendothelialization in balloon-injured rabbit aortas.
Probucol remains the only conventional drug that reduces restenosis after coronary angioplasty. Apart from its weak cholesterol-lowering effect, probucol has antioxidant properties, but it remains unclear how this drug inhibits restenosis. Aortic balloon-injured New Zealand White rabbits were fed 2% (wt/wt) cholesterol-enriched or normal chow, with 0.75% (wt/wt) probucol (P) or without (controls, C) for 6 weeks. Endothelial denudation of the abdominal aorta was performed at week 3 with a 3F Fogarty embolectomy catheter. The arteries were harvested after week 6 and analyzed for histology, lipids and antioxidants, and endothelial regeneration and function. Probucol significantly decreased aortic intima-to-media ratio (cholesterol-fed: C, 1.10+/-0.08 versus P, 0.70+/-0.10; normal: C, 0.89+/-0.02 versus P, 0.83+/-0.05; P<0.05) and the numbers of proliferating intimal smooth muscle cells and lowered serum cholesterol without altering the proportion of aortic lipids that was oxidized. Probucol promoted endothelial regeneration in the injured aorta in cholesterol-fed rabbits (25% increase in reendothelialization, P<0.05) and in those on normal chow (37% increase, P<0.01). This was associated with both improved endothelial function as assessed by enhanced aortic ring relaxation and cGMP production in response to acetylcholine and decreased intimal thickening. Probucol inhibits intimal thickening in balloon-damaged arteries of rabbits by promoting the regeneration of functional endothelium, without affecting the proportion of aortic lipids that was oxidized. This novel in vivo finding helps explain how probucol inhibits restenosis after coronary angioplasty and highlights potential new targets for therapeutic intervention.